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National Diabetes Awareness
Month — November 2003

November is National Diabetes Awareness Month.
During November, 59 state and territorial diabetes pre-
vention and control programs, the National Institutes of
Health, the American Diabetes Association, community-
based organizations, other partners, and CDC will high-
light activities that increase awareness about diabetes. An
estimated 17 million persons in the United States have
diabetes. Heart disease and stroke are the leading causes
of diabetes-related deaths. Adults with diabetes have a two
to four times higher risk for stroke, and their death rate
from heart disease is two to four times higher than adults
without diabetes (7). During 1990-2000, the prevalence
of diagnosed diabetes, including gestational diabetes,
increased 49% among U.S. adults (2).

Each week in November, MMWR will publish reports
related to diabetes. In addition, CDC has prepared two
reports, “Helping the Student with Diabetes Succeed:
A Guide for School Personnel” (available at htep://
www.ndep.nih.gov/diabetes/pubs/youth_schoolguide.pdf)
and “Public Health Approaches in Diabetes Prevention
and Control,” which describes population-based diabe-
tes prevention and control interventions (3). Additional
information about diabetes is available from CDC at
http://www.cdc.gov/diabetes.
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Self-Reported Heart Disease and
Stroke Among Adults With and
Without Diabetes — United States,
1999-2001

Heart disease and stroke are the first and third leading causes
of death among U.S. adults (7). Adults with diabetes have a
twofold to fourfold greater risk for dying from cardiovascular
diseases than adults without diabetes (7). In addition, although
the annual incidence of deaths attributed to cardiovascular
diseases declined substantially among U.S. adults during 1970—
1994, it decreased less among those with diabetes (2). To com-
pare the prevalence of heart disease and stroke among adults
with and without diabetes, CDC analyzed data from the 1999-
2001 National Health Interview Surveys (NHIS). This report
summarizes the results of that analysis, which indicate that
the age-adjusted prevalence of heart disease and stroke is
approximately two to three times greater among adults with
diabetes than among adults without diabetes. Increased
efforts are needed to prevent diabetes and reduce the preva-
lence of cardiovascular disease risk factors (e.g., hypertension
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and high cholesterol) in the United States, particularly among
adults with diabetes.

NHIS is a stratified, multistage probability sample survey
representing the U.S. civilian, noninstitutionalized popula-
tion. In this analysis, only data for respondents aged >35 years
were analyzed because of the low prevalence of cardiovascular
disease among young adults and children. For 1999, 2000,
and 2001, response rates were 69.6%, 72.1%, and 73.8%,
respectively. Respondents were classified as having diabetes if
they answered “yes” to the question, “Have you ever been told
by a doctor or health professional that you have diabetes or
sugar diabetes?” Women who had diabetes only during preg-
nancy were classified as not having diabetes. Respondents were
classified as having a cardiovascular condition if they reported
having a medical history of at least one of the following: coro-
nary heart disease (CHD) including angina pectoris and myo-
cardial infarction; stroke; or another type of heart condition
(other than CHD, angina pectoris, and myocardial infarc-
tion). The prevalence of each condition was determined for
the overall U.S. population with and without diabetes and for
specific demographic characteristics (i.e., age, sex, race/
ethnicity, and education level). Logistic regression analysis was
used to estimate the demographically adjusted probability of
having heart disease or stroke diagnosed. Because no substan-
tial difference was observed between the age-adjusted and
adjusted prevalences for all demographic characteristics, only
the age-adjusted prevalences of heart disease and stroke are
presented for each population. Prevalence ratios were calcu-
lated by dividing the prevalence of heart disease or stroke
among adults with diabetes by the prevalence among adults
without diabetes. Chi square analysis was used to test for
statistical significance, and SUDAAN was used to calculate
confidence intervals (Cls). Data were weighted to reflect the
age, sex, and racial/ethnic distribution of the adult U.S.
population.

During 1999-2001, adults with diabetes were significantly
more likely than adults without diabetes to report a history of
CHD (24.5% versus 6.6%), stroke (9.3% versus 2.6%), other
heart condition (17.8% versus 8.1%), and at least one of these
conditions (37.2% versus 13.9) (Table). After data were
adjusted for age, adults with diabetes were 3.2 (95% CI =
2.9-3.4) times more likely than those without diabetes to
report a history of CHD, 2.9 (95% CI = 2.5-3.2) times more
likely to report a history of stroke, and 1.9 (95% CI = 1.8-2.1)
times more likely to report another heart condition (Figure).
These differences were greatest among adults aged 35-64 years
with diabetes, who were 5.1 times more likely to report a his-
tory of CHD, 4.9 times more likely to report a history of
stroke, 2.4 times more likely to report another heart condi-
tion, and 3.1 times more likely to report at least one of these
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TABLE. Prevalence of heart disease and stroke among adults aged >35 years with and
without diabetes, by condition, age group, sex, race/ethnicity, and education level —
United States, 1999-2001*

conditions than adults of similar age
without diabetes (Table). Overall, adults
aged >35 years with diabetes were 2.3 (95%

Diabetes No diabetes Prevalence ratio i .
Condition % (95% CI) % (95% Cl) % (95% Cl) Cl= 22—24) times more llkely to report
Coronary heart disease having at least one condition, 3.3 (95(%
Age group (yrs) _ .
35 o4 184 (16.8-20.1) 36 (34-38) 51 (46-57) CI =2.9-3.7) times more to report at least
65-74 312 (28.5-34.0) 14.3 (13.3-15.2) 22 (1.9-2.4) two conditions, and 5.3 (95% CI =
>75 353  (32.1-38.5) 20.6 (19.5-21.6) 17 (1.5-1.9) ; likel |
Total 245 (23.2-25.8) 6.6 (6.4-6.9) 3.7 (3.5-4.0) 36_7 1) tumes more like y to report at least
Sex three conditions (Figure).
Male 25.7  (23.6-27.7) 9.2  (8.8-9.6) 28  (25-3.0) A dults with and wichout diab
Female 185  (16.8-20.3) 53  (5.0-5.5) 35  (3.1-3.9) mong adults with and without diabe-
Race/Ethnicity tes, the prevalence of any cardiovascular
White, non-Hispanic 24.0 (22.3-25.8) 7.2 (6.9-7.5) 3.3 (3.1-3.6) .. . .
Black, non-Hispanic 198  (16.8-22.8) 65  (5.8-7.2) 30  (2.5-3.6) condition increased with age (p<0.05), the
Hispanic 153  (12.5-18.1) 57  (5.0-6.4) 27 (2.1-3.3) prevalence of CHD was higher among men
Education level . |
<High school 247  (21.8-27.5) 9.0  (8.5-9.6) 27 (24-3.) than women (p<0.05), non-Hispanic
High school 212 (18.9-23.5) 6.9  (6.4-7.3) 31 (2.7-3.5) . .
>High school 214  (19.3-23.5) 6.6 (6.2-6.9) 32  (2.9-3.6) whites had the highest prevalence of CHD
Stroke and other heart conditions, and non-
Age group (yrs) H . H
e on 59 4.9-6.9) 12 (11-14) 49 (4059 ~ Hispanic blacks had the highest pre'valen.ce
65-74 116 (9.7-136) 55  (4.9-6.1) 21 (17-25)  of stroke (Table). Among those with dia-
>75 170  (14.6-19.5) 9.7 (8.9-10.5) 18 (15-2.0) . .
Total 93  (8.4-10.1) 26  (2.5-2.8) 36 (3.2-4.0) betes, no significant correlation was
Sex observed between education level and
Male 8.1 (6.8-9.4) 30 (2.8-3.3) 27 (2.2-3.2) .
Female 7.8 (6.8-8.8) 26 (25-2.8) 30 (26-34)  prevalence of heart disease or stroke. How-
Race/Ethnicity ever, among those without diabetes, the
White, non-Hispanic 7.5 (6.5-8.5) 27  (2.5-2.8) 28  (24-32) i ) ut d .
Black, non-Hispanic 106 (8.5-12.8) 41 (3.5-4.6) 26 (1.9-3.2) prevalence of CHD and stroke was associ-
Hispanic 7.5 (5.9-9.2) 23 (1.7-2.8) 33 (2.2-4.3) ced inversel ith education level
Education level ate versely w education leve
<High school 10.1 (8.1-12.1) 39  (3.5-4.3) 26  (2.0-3.2) (p<0.05).
High school 7.0 (5.7-8.2) 29  (27-3.2) 24 (1.9-2.9) o )
>High school 7.2 (5.9-8.4) 22 (2.0-2.4) 33 (2.6-3.9) Reported by: SM Benjamin, PhD, LS Geiss,
Other heart conditions MA, L Pan, MPH, MMEnge/gau, MD, Div of
Age group (yrs) . .o .
3564 143 (12.8-15.7) 59 (5.6-6.1) 24 (22-27)  Diabetes Translation; K] ‘G”""”h‘”d’ P hD{ Div
65-74 225  (20.2-24.9) 13.4 (12.5-14.3) 1.7 (1.5-1.9) of Adult and Community Health, National
>75 227 (19.9-25.5) 18.8 (17.7-19.8) 12 (1.0-1.4) g .
Total 178 (16.6-18.9) 81  (7.6-83) 22 (20-24) Center for Chronic Disease Prevention and Health
Sex Promotion, CDC.
Male 163  (14.7-18.0) 81 (7.8-8.5) 20 (1.8-22) .. — . .
Female 163  (14.6-18.0) 87  (8.3-9.0) 19 (L7-2.1) Editorial Note: The findings in this
Race/Ethnicity report indicate that the age-adjusted preva-
White, non-Hispanic 184  (16.8-20.1) 89  (8.6-9.2) 21 (1.9-2.3) )
Black, non-Hispanic 144  (11.9-16.9) 6.9  (6.2-7.5) 21 (L7-25) lence of reported heart disease and stroke
Hispanic 94 (7.2-119) 49 (42-56) 19 (1424 is approximately two to three times greater
Education level . .
<High school 17.3 (14.9-19.7) 8.7 (8.1-9.3) 2.0 (1.7-2.3) among persons with d1abetes than among
High school 165  (14.4-18.7) 7.7 (7.3-8.1) 21 (1.8-2.4) thout diab Th |
>High school 15.7  (13.9-17.5) 8.8  (8.4-9.2) 1.8 (1.6-2.0) persons without diabetes. 1 hese results are
At least one condition consistent with mortality data, which
Al . . . .
A e ors) 288 (26.9-30.8) 02  (88-95) 31 (2034  indicate that cardiovascular disease death
65-74 45.7  (42.9-48.5) 25.6 (24.4-26.7) 18  (1.6-1.9) rates are two to four times higher for adults
>75 535  (50.2-56.8) 37.2 (36.0-38.4) 14 (1.3-15) ih diab han f : ch
Total 37.2  (35.7-38.7) 13.9 (13.6-14.3) 27 (2.6-2.8) with diabetes than for adults without
Sex diabetes.
Male 35.6  (33.4-37.8) 15.9 (15.4-16.4) 22 (2.1-2.4) . . ..
Female 323 (30.1-34.4) 13.7 (13.3-14.1) 24  (2.2-25) Ant1hypertenswe treatment, aspirin use,
Race/Ethnicity lipid-lowering medication, and promotion
White, non-Hispanic 36.3  (34.2-38.3) 152 (14.8-15.5) 24 (2.2-2.5) p ng »andp
Black, non-Hispanic 331  (29.7-36.4) 14.1 (13.1-15.0) 23 (2.1-2.6) of healthy lifestyles reduce the risk for heart
Hispanic 234 (203-26.6) 103 (94-112) 28 (1.9-26) disease and stroke in persons with and
Education level K X
<High school 367  (33.8-39.7) 17.1 (16.3-17.8) 21 (1.9-2.3) without diabetes (3,4). However, a sub-
High school 342 (31.5-36.8) 14.1 (13.6-14.7) 24 (2.2-2.6) ol . f ith diab
>High school 323  (29.9-34.7) 14.1 (13.7-14.8) 23 (2.1-2.5) stantial proportion or persons with diabe-

* Sex, race/ethnicity, and education level were age-adjusted according to the 2000 U.S. population.

Confidence interval.

tes have uncontrolled blood pressure and
dyslipidemia and do not take aspirin (5).
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FIGURE. Age-adjusted prevalence of heart disease and stroke
among adults aged >35 years with and without diabetes —
United States, 1999-2001
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Persons with diabetes and those with heart disease also are
both more likely than those without diabetes to have other
risk factors associated with ill health (e.g., overweight/obesity,
physical inactivity, and poor diet).

In 2001, the National Diabetes Education Program
(NDEP), cosponsored by CDC and the National Institutes
of Health, started the “Be Smart About Your Heart: Control
the ABCs of Diabetes” campaign to educate persons with dia-
betes about their high risk for heart disease and stroke and
what they can do to lower that risk. Information about the
campaign is available from NDEP at http://ndep.nih.gov/cam-
paigns/BeSmart/BeSmart_index.htm. In addition, CDC and
the Health Resources and Service Administration established
the National Diabetes Collaborative, a partnership of public
and private agencies, to increase access to and improve the
quality of diabetes care in approximately 395 health centers.

The findings of this survey identified various demographic
characteristics associated with an increased prevalence of heart
disease and stroke among adults with and without diabetes.
For both populations, prevalences were higher among men
than among women. Non-Hispanic blacks were more likely
than non-Hispanic whites or Hispanics to report having had
a stroke, probably because of the high prevalence of hyperten-
sion among blacks (6).

Prevention of diabetes can decrease the prevalence of heart
disease and stroke. Improved diet, weight loss, and increased
physical activity can prevent or delay the onset of diabetes
among adults with impaired glucose tolerance (7). In 2003,
the U.S. Department of Health and Human Services initiated
the “Steps to a HealthierUS” program to reduce the preva-
lence of diabetes, overweight, obesity, and asthma and address
physical inactivity, poor nutrition, and tobacco use.

The findings in this report are subject to at least five limita-
tions. First, NHIS data on history of diabetes, heart disease,
and stroke are based on self-reports. However, rates of these
conditions based on self-reports have been shown to be highly
accurate and only slightly higher than those based on physi-
cian reports (8); such rates have a high validity among adults
with diagnosed diabetes (9). Second, because approximately
one third of U.S. adults have undiagnosed diabetes (10), the
results might underestimate the difference in heart disease or
stroke prevalence between adults with and without diabetes.
Third, because NHIS excludes institutionalized persons, a
population at high risk for illness, the results might underesti-
mate the prevalence of heart disease and stroke. Fourth, dif-
ferences in prevalence of heart disease and stroke between
persons with and without diabetes in part might be due to
differences in how the groups were screened for those condi-
tions. Finally, because only survivors of heart disease and stroke
were studied, the prevalence estimates might not reflect the
true burden of disease in the U.S. population or in any of the
demographic groups studied.

Heart diseases and stroke impose a substantially greater
burden on persons with diabetes than on persons without dia-
betes. To reduce the incidence of heart disease and stroke, a
concerted effort is needed among health-care providers, pub-
lic health officials, members of community-based organiza-
tions, patients, and their families.
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Tobacco, Alcohol, and Other Drug
Use Among High School Students in
Bureau of Indian Affairs-Funded
Schools — United States, 2001

In the United States, use of alcohol and other drugs is asso-
ciated with the three leading causes of death and disability
(i.e., unintentional injuries, primarily from motor vehicle
crashes; suicide; and homicide) among American Indian/
Alaska Native (AI/AN) persons aged 15-24 years (I), and
tobacco use is associated with the two leading causes of death
(i.e., heart disease and cancer) (7,2) among AI/AN adults.
This report presents data about the prevalence of tobacco,
alcohol, and other drug use among high school students at
schools funded by the Bureau of Indian Affairs (BIA). The
findings indicate that a substantial number of these students
engage in behaviors that put them at risk for premature death
and disability and underscore the need for expanded health
education and counseling programs and policies in Al com-
munities and BIA-funded schools.

The Youth Risk Behavior Surveillance System measures the
prevalence of health-risk behaviors among adolescents through
representative school-based surveys conducted at the national,
state, and local levels and among certain populations. In 2001,
BIA conducted the Youth Risk Behavior Survey (YRBS) among
students in grades 9-12 attending schools funded by BIA.
BIA-funded schools (i.e., day schools, boarding schools, and
dormitories) are located on 63 reservations in 23 states. These
schools are operated either by BIA or by Al tribes or tribal
organizations under contract or grant with BIA. BIA funds
185 schools with approximately 50,000 students in kinder-
garten and grades 1-12, including approximately 8,500 high
school students.

Principals in participating schools sent information about
YRBS to parents, including a permission form. The survey
was administered by using standard YRBS procedures (3).
Students voluntarily completed an anonymous, self-
administered questionnaire that included questions about
tobacco, alcohol, and other drug use (i.e., marijuana, inhal-
ant, cocaine, and methamphetamine use). For each substance,

lifetime use was defined as ever having used the substance,
and current use was defined as having used the substance on
>1 day during the 30 days preceding the survey. Current fre-
quent cigarette use was defined as having smoked on >20 of
the 30 days preceding the survey. Among current smokers,
tried to quit smoking was defined as trying to quit during the
12 months preceding the survey. Episodic heavy drinking was
defined as drinking at least five alcohol drinks on at least one
occasion on >1 day during the 30 days preceding the survey.

For this survey, BIA attempted a census of high school stu-
dents; all BIA-funded high schools and all students in grades
9-12 attending those schools were eligible to participate.
However, four small BIA-funded schools with <10 students
in grades 9—12 were excluded because of concerns related to
student privacy. Questionnaires were completed by 5,654
(66.4%) of 8,511 eligible students from 66 (91.7%) of 72
eligible schools. The overall response rate was 60.8%. Data
were weighted to provide national estimates of Al high school
students attending BIA-funded schools.

The majority of students reported lifetime (87.7%) and
current (56.5%) cigarette use, and 24.4% reported current
frequent cigarette use (Table 1). More students in grade 12
reported lifetime, current, and frequent cigarette use than stu-
dents in grade 9. Among current smokers, more than two
thirds (67.4%) reported attempting to quit smoking during
the 12 months preceding the survey, with more females than
males reporting a quit attempt. Approximately one in five stu-
dents reported current use of smokeless tobacco (20.2%) and
cigars (18.9%). More males than females reported current
smokeless tobacco and cigar use.

Lifetime alcohol use was reported by 80.7% of students,
current alcohol use by 48.8%, and episodic heavy drinking
by 38.4%. Current alcohol use and episodic heavy drinking
were more common among males than females (Table 2). Rates
of lifetime alcohol use, current alcohol use, and episodic heavy
drinking increased with grade level.

More than three fourths (77.0%) of students reported life-

time marijuana use, and approximately half (49.7%) reported
current marijuana use. Approximately one fifth of students
reported lifetime cocaine (21.3%) and methamphetamine
(20.2%) use. Lifetime marijuana, cocaine, and methamphet-
amine use increased by grade; however, current marijuana and
inhalant use were more common among students in grade 9
than grade 12.
Reported by: L Shaughnessy, MA, Office of Indian Education Programs,
Bur of Indian Affairs. S Everett Jones, PhD, Div of Adolescent and
School Health, National Center for Chronic Disease Prevention and
Health Promotion, CDC.
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TABLE 1. Percentage of high school students at schools funded by the Bureau of Indian Affairs (BIA) who reported tobacco use, by

sex and grade — BIA Youth Risk Behavior Survey, United States, 2001

%

%

% % current % tried current %
lifetime current frequent to quit smokeless current
cigarette cigarette cigarette smoking tobacco cigar

Characteristic use* use’ use® cigarettes' use** use'
Sex
Female 89.2 56.7 23.3 70.8 145 12.4
Male 86.1 56.3 255 63.5 26.1 25.4
Grade
9 84.9 52.7 21.8 67.2 20.1 17.7
10 88.7 54.9 235 68.0 22.1 18.1
11 88.1 58.5 25.7 69.6 19.6 20.3
12 90.4 63.5 28.9 64.3 18.7 20.3
Total 87.7 56.5 24.4 67.4 20.2 18.9

* Ever tried cigarette smoking, even one or two puffs.
5 Smoked cigarettes on >1 of the 30 days preceding the survey.
Smoked cigarettes on >20 of the 30 days preceding the survey.
Among current smokers, tried to quit smoking during the 12 months preceding the survey.
** Used chewing tobacco or snuff on >1 of the 30 days preceding the survey.
Smoked cigars, cigarillos, or little cigars on >1 of the 30 days preceding the survey.

TABLE 2. Percentage of high school students at schools funded by the Bureau of Indian Affairs (BIA) who reported alcohol and other
drug use, by sex and grade — BIA Youth Risk Behavior Survey, United States, 2001

% % % % % % % % lifetime
lifetime current episodic lifetime current current lifetime metham-
alcohol alcohol heavy marijuana marijuana inhalant cocaine phetamine

Characteristic use* usef drinking® use' user* use't usess usefl
Sex
Female 82.9 46.8 36.6 77.2 47.7 4.9 21.6 21.4
Male 78.3 50.9 40.3 76.8 51.6 5.1 21.1 19.0
Grade
9 75.0 45.4 36.0 73.6 51.5 6.3 18.2 18.0
10 80.5 48.1 39.0 75.7 49.2 4.7 20.2 19.7
11 84.4 51.5 39.1 79.5 50.0 4.4 233 19.6
12 86.9 52.8 41.7 81.8 46.4 35 26.5 25.4
Total 80.7 48.8 38.4 77.0 49.7 5.0 21.3 20.2

* Ever had one or more drinks of alcohol.
Drank alcohol on >1 of the 30 days preceding the survey.

Drank five or more drinks of alcohol on one occasion on >1 of the 30 days preceding the survey.

Ever used marijuana.
jr*’,; Used marijuana on >1 of the 30 days preceding the survey.
survey.

88 Ever tried any form of cocaine (e.g., powder, “crack,” or “freebase”).

Ever used methamphetamines (also called “speed,” “crystal,” “crank,” or “ice”).

Editorial Note: The findings in this report indicate that a
substantial number of high school students at BIA-funded
schools engage in behaviors that put them at risk for prema-
ture death and disability. The rates of cigarette smoking; smoke-
tobacco use; and marijuana, cocaine, and
methamphetamine use are substantially higher among BIA
students than among high school students nationwide; rates
of current cigar, alcohol, and inhalant use are similar among
BIA students and students nationwide (3).

The findings in this report are subject to at least two limita-
tions. First, these data represent only Al students attending

less

Sniffed glue or breathed the contents of aerosol spray cans or inhaled any paints or sprays to become intoxicated on >1 of the 30 days preceding the

BIA-funded schools with >10 students enrolled in grades 9-12
and therefore are not representative of all Al high school
students. Second, because behaviors were self-reported, the
extent of underreporting or overreporting of behaviors can-
not be determined; however, the survey questions have dem-
onstrated good test-retest reliability among non-Al high school
students (4).

BIA efforts to reduce adolescent health-risk behaviors
include training school staff to implement school health pro-
grams and establishing outdoor adventure—based counseling.
Funds received through the Safe and Drug Free Schools and
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Communities Act* are distributed to all BIA-funded schools.
Since 1997, BIA and CDC have supported character educa-
tion, teacher training, and school-based programs to prevent
cigarette, alcohol, and other drug use. BIA also has established
a therapeutic model program in three BIA-funded boarding
schools to develop schoolwide systems of behavior supports
and interventions to reduce high-risk behaviors and improve
students’ academic performance.

The BIA YRBS can be used to track progress in reducing
tobacco, alcohol, and other drug use among high school stu-
dents who attend BIA-funded schools. If these survey efforts
are maintained, BIA and Al tribes and villages served by BIA-
funded schools will have data to monitor the effectiveness of
tobacco-, alcohol-, and other drug-use prevention and coun-
seling programs for young persons.
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Receipt of Cardiac Rehabilitation
Services Among Heart Attack
Survivors — 19 States and the

District of Columbia, 2001

Each year, approximately 650,000 persons have a first heart
attack in the United States. Heart attack survivors are at
increased risk for recurrent heart attacks, cardiovascular com-
plications, and sudden cardiac death (7). A major component
of risk-reduction strategies for these patients is cardiac reha-
bilitation consisting of nutritional counseling; management
of lipid levels, hypertension, weight, and diabetes; smoking
cessation; psychosocial interventions; and physical activity
counseling and exercise training (2). Although cardiac reha-
bilitation has been associated with substantially improved sur-
vival rates (3), the majority of eligible patients do not
participate in cardiac rehabilitation (4). This report summa-
rizes data from the Behavioral Risk Factor Surveillance

System (BRESS) on the prevalence of self-reported participa-
tion in cardiac rehabilitation services among persons in 19
states* and the District of Columbia (DC) who have had a
heart attack. The findings indicate that less than one third of
these respondents have participated in cardiac rehabilita-
tion. Including cardiac rehabilitation in all intervention plans
for eligible patients with coronary heart disease remains a
key strategy for reducing further disability.

BRESS is a state-based, random-digit—dialed telephone sur-
vey of the noninstitutionalized U.S. civilian population aged
>18 years. In 2001, a total of 65,253 persons in 19 states and
DC responded to questions about history of heart attack and
receipt of cardiac rehabilitation services after a heart attack
(median response rate: 52%). Surveyed participants were asked,
“Were you ever told by a doctor that you had a heart attack or
myocardial infarction?” Those who answered “yes” also were
asked, “After you left the hospital following your heart attack,
did you go to any kind of outpatient rehabilitation? This is
sometimes called ‘cardiac rehab.” Other data collected by
BRESS included sex, age, race/ethnicity, education, cardio-
vascular disease risk factors, and state of residence.

Data were weighted according to state population estimates.
Estimates and standard errors were calculated by using
SUDAAN to account for the complex sampling design. To
ensure stability, estimates were not calculated if cell sizes were
<50. Chi square analyses were used to test overall differences
in unadjusted estimates by sex, race/ethnicity, age, and educa-
tion level. Logistic regression analysis was used to examine
the odds of risk factors and preventive actions by receipt of
rehabilitation, adjusted for sex, age, and education level.

Approximately 4% of surveyed respondents reported hav-
ing ever had a heart attack (Table 1). This percentage increased
with age, was higher among men than women, varied among
racial/ethnic groups, and was highest among those with less
education. The percentage of respondents who reported hav-
ing had a heart attack ranged from 2.9% in Utah to 6.4% in
West Virginia. Overall, 29.5% of persons having had a heart
attack reported having received cardiac rehabilitation services
(Table 1). Men were more likely than women to report hav-
ing received cardiac rehabilitation, as were persons aged 50—
64 years compared with other age groups and those with more
education compared with those with less. Numbers were too
small for reliable estimates by race/ethnicity and state.

Persons who received cardiac rehabilitation were more likely
than those who did not receive cardiac rehabilitation to
report having high blood cholesterol levels (p<0.01); other

*Alabama, Arkansas, Colorado, Iowa, Minnesota, Mississippi, Missouri,
Montana, New York, North Dakota, Ohio, Oklahoma, South Carolina,
Tennessee, Utah, Virginia, Washington, West Virginia, and Wyoming.
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TABLE 1. Number and percentage of persons reporting ever having a heart attack and
receiving cardiac rehabilitation services, by selected characteristics — Behavioral
Risk Factor Surveillance System, 19 states* and the District of Columbia, 2001

Ever had a heart attack or
myocardial infarction

Received
cardiac rehabilitation

Characteristic Sample size No. (%)"  (95% CIS) No. (%) (95% CI)
Sex
Men 26,451 1,503 (5.4)  (+0.1) 453 (335)  (+3.9)
Women 38,802 1,262 (3.0) (0.2 267 (22.8) (+4.2)
Age group (yrs)
18-49 37,499 368 (1.0) (x0.2) 82 (27.3) (8.0
50-64 14,741 895 (6.9) (x0.7) 254 (32.7)  (¢5.7)
65-79 9,614 1,132 (11.3) (x0.9) 306 (29.2) (¢3.8)
>80 2,778 358 (13.5) (¥2.1) 76 (22.0) (8.1)
Race/Ethnicity
White, non-Hispanic 53,262 2,317 (44) (x0.2) 605 (28.4)  (+2.8)
Black, non-Hispanic 5,788 195 (3.7) (x0.9) o ok i
Hispanic 2,379 57 (2.6) (+1.1) o ok wox
American Indian/
Alaska Native 1,181 79 (7.4) (x4.3) ki o ki
Other 2,643 117  (3.1)  (x0.9) o ok ok
Education level Tt
<High school 7,520 742 (8.9)  (+1.0) 156 (23.2)  (6.1)
High school 20,881 966  (4.4)  (+0.4) 263 (27.7)  (*4.0)
Some college 18,357 615 (3.1) (x0.3) 165 (32.0) (+5.5)
College or more 18,341 433  (2.9) (x0.4) 132 (38.4) (x8.2)
State/Area
Alabama 2,795 139 (4.7) (20.8) o ok o
Arkansas 2,928 139 (47) (x0.8) i % *
Colorado 2,032 70 (4.0) (x1.0) o ok *k
District of Columbia 1,888 b *x ok *k - ok
lowa 3,635 135 (3.4) (x0.6) w* * hid
Minnesota 3,965 140 (3.3) (x0.6) ki bl ki
Mississippi 3,043 147  (4.7) (+0.9) *x o -
Missouri 4,178 196 (4.1) (x0.8) o b ok
Montana 3,338 157 (4.5) (x0.9) b o ke
New York 3,899 120 (3.5) (x0.7) o ok ok
North Dakota 2,510 80 (3.1) (x0.7) b o ok
Ohio 3,433 160 (4.8)  (x0.9) o ok ok
Oklahoma 4,550 278 (5.4) (x0.8) * * *
South Carolina 3,201 138 (4.1) (x0.7) ki *x *x
Tennessee 2,924 148 (5.8) (#1.1) ki bl ok
Utah 3,656 101 (29) (x0.7) o o ok
Virginia 2,939 107  (3.7) (x0.8) ki ok ok
Washington 4,207 142  (3.4) (+0.6) *x o -
West Virginia 3,093 218 (6.4) (x0.9) o b *k
Wyoming 3,039 104 (3.1)  (x0.6) o o ok
Total 65,253 2,765 (4.1) (x0.2) 720 (29.5) (¥2.9)

* Alabama, Arkansas, Colorado, lowa, Minnesota, Mississippi, Missouri, Montana, New York, North
Dakota, Ohio, Oklahoma, South Carolina, Tennessee, Utah, Virginia, Washington, West Virginia,

and Wyoming.
Percentages weighted according to state population estimates.
Confidence interval.
Data missing for 621 respondents.
** Estimates not computed when N<50.
Data missing for 154 respondents.

§

reported risk factors (e.g., self-reported high blood pressure,
diabetes, overweight, and smoking) and perceived health
status did not differ significantly between the two groups
(Table 2). Persons who received cardiac rehabilitation were
more likely than those who did not receive such services to

report engaging in physical activity dur-
ing the 30 days preceding the survey
(p<0.05) and to report having been
counseled to reduce dietary fat and cho-
lesterol intake (p<0.05), increase fruit and
vegetable intake (p<0.01), and increase
exercise (p<0.01). Persons who received
cardiac rehabilitation were significantly
more likely than those who did not receive
cardiac rehabilitation to report exercising
more (p<0.05). The majority of persons
with a heart attack reported taking aspirin
regularly; however, the prevalence of aspi-
rin use was greater among those receiving
cardiac rehabilitation services. After adjust-
ments for sex, age, and education, persons
receiving cardiac rehabilitation were more
likely than persons not receiving these ser-
vices to report 1) having been diagnosed
with high blood cholesterol (odds ratio
[OR] = 1.4; 95% confidence interval [CI]
= 1.1-1.9; p = 0.02); 2) having been told
to eat fewer high-fat/high-cholesterol foods
(OR =1.45;95% CI = 1.1-1.9; p = 0.02),
to eat more fruits and vegetables (OR =
1.74;95% CI = 1.3-2.3; p=0.0002), and
to exercise more (OR = 1.6;95% CI = 1.2—
2.2; p = 0.001); and 3) taking aspirin
regularly (OR = 2.2; 95% CI = 1.3-3.2;
p = 0.004).

Reported by: C Ayala, PhD, D Orenstein, PhD,
K] Greenlund, PhD, JB Croft, L] Neff, PhD,
GA Mensah, MD, Div of Adult and Community
Health, National Center for Chronic Disease
Prevention and Health Promotion, CDC.

Editorial Note: Cardiac rehabilitation is
safe and beneficial when patients are evalu-
ated and screened properly for these ser-
vices (2,3) and has been shown to reduce
recurrence of subsequent heart attacks and
co-morbidities (2). However, consistent
with previous studies (3,4), the findings
in this report indicate that less than one
third of respondents who have had a heart
attack participated in cardiac rehabilitation.

Contraindications for cardiac rehabilitation include unstable
angina, serious arrhythmias, congestive heart failure, previous
cardiac arrest during exercise, extremely low activity level, and
very high risk (5). Increased adherence to guidelines for
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TABLE 2. Number and percentage of persons receiving and not receiving cardiac reha-

bilitation services, by risk factor/preventive action — Behavioral Risk Factor Surveil-

lance System, 19 states* and the District of Columbia, 2001
Received

cardiac rehabilitation
after heart attack

Did not receive
cardiac rehabilitation
after heart attack

(N = 720) (N = 2,045)
Risk factor/Preventive action No. (%)" (95% CIS) No. (%)" (95% CI)
Ever told have high blood cholesterol 480 (66.9) (£5.7) 1,152 (57.4) (£3.2)1
Ever told have high blood pressure 450 (61.2) (£6.1) 1,333 (64.7) (£3.2)
Taking high blood pressure medication** 400 (86.9) (x6.0) 1,164 (88.0) (x2.6)
Ever told have diabetes 183 (22.6) (+4.6) 541 (26.9) (x3.0)
Smoking status 't
Current 152 (19.3) (#4.2) 531 (245) (¥2.7)
Former 344 (44.6) (£6.0) 816 (42.1) (¥3.3)
Never 222 (36.1) (£6.7) 694 (33.4) (¥3.2)
Obesity status$8
Overweight 520 (74.7) (%5.2) 1,375 (70.3) (+3.0)
Obese*** 207 (31.6) (#6.3) 626 (31.0) (3.0)
Health status fair or poor 395 (56.9) (x6.0) 1,163 (56.1) (£3.3)
Any physical activity preceding 30 days't 475 (65.2) (26.3) 1,156 (57.5) (¥3.2)588
Receipt of preventive counseling
Told to eat fewer high-fat/
high-cholesterol foods 368 (54.7) (£6.1) 919 (46.6) (+3.3)888
Told to eat more fruits and vegetables 468 (68.6) (£5.7) 1,094 (56.8) (+3.2)7
Told to exercise more 420 (63.2) (£5.9) 968 (50.3) (x3.3)T
Reported behavior changes
Eating fewer high-fat/high-cholesterol foods 550 (75.1) (£5.7) 1,454 (69.9) (£3.1)
Eating more fruits and vegetables 624 (85.4) (x4.4) 1,655 (80.6) (+2.6)
Exercising more 450 (60.5) (+6.3) 1,091 (52.7) (+3.3)888
Taking aspirin daily or every other day™ 583 (90.6) (%4.3) 1,370 (80.5) (x2.8)1

* Alabama, Arkansas, Colorado, lowa, Minnesota, Mississippi, Missouri, Montana, New York, North
Dakota, Ohio, Oklahoma, South Carolina, Tennessee, Utah, Virginia, Washington, West Virginia, and
Wyoming.

Percentages weighted according to state population estimates.
Confidence interval.
p<0.01, chi square test for difference between persons receiving and not receiving cardiac
rehabilitation.
** Among persons with hypertension.
58 Data missing for six respondents.
o Data missing for 26 respondents.
Body mass index (BMI) >25.
TEMI 230,
585 Data missing for four respondents.
p<0.05, chi square test for difference between persons receiving and not receiving cardiac
rehabilitation.

w]Among persons with no known contraindications.

assessment of patient eligibility is needed for appropriate References

The findings in this report are subject
to at least three limitations. First, because
the study was limited to residents of 19
states and DC who had a heart attack and
did not reside in long-term—care facili-
ties, the findings might not be represen-
tative of the U.S. population. Second,
because the severity of a respondent’s dis-
ability after a heart attack was not ascer-
tained, observed differences might be
attributed to differences in disease sever-
ity. Finally, because self-reported health
data are dependent on factors such as
respondents’ awareness of their condi-
tions, recall bias, and the social desirabil-
ity of certain responses, the findings
might be biased.

The benefits of cardiac rehabilitation
include greater exercise tolerance, fewer
cardiac symptoms, lower blood fat lev-
els, cessation of smoking, improved psy-
chosocial well-being, and reduced risk for
illness and death. To help patients
obtain these benefits, public health
efforts should encourage policies that
result in increased insurance coverage for
cardiac rehabilitation services. In addi-
tion, adherence to assessment and treat-
ment guidelines might be enhanced by
1) updated guidelines for physicians,
2) updated assessment of patients to help
in tracking participation, 3) a reminder
system to improve compliance, and
4) appropriate education and counseling
for patients in cardiac rehabilitation.
Further research is needed to identify
factors tha